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B? " Objective

¥ DUMBO Il project was held in Thailand
(Prof.Kanchana, Asian Institute of Technolc

¥ Supported by Intelligent Transport System of NECTEC

¥ Project aim

¥To deploy the system for the post-disast
recovery work

¥ Using Wi-Fi and small devices for the
rescue work network
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Requirements for the
Post-Disaster recover

¥ Highly mobile (ambulance, rescue worker
¥ Connectivity to the Internet
¥ Easy deployment

¥ Real deployment evidence = i

R~

¥ Show the beld demonstration -! 4. o

http:// Www.molokaihealthguide.com/ images/

with real system is important WIDE
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NEMO applicability In
Disaster Area Network

¥ Setup time should be short

¥ Providing movement transparency redu

time to setup IP conbguration

¥ Classical wib (w/o ad-hoc mode 802.11
device can be used

¥ Group mobility reduce the control cost in
end-node (small terminal)
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MANEMO

¥ NEMO Mobile
Router(MR) act as
MANET node

¥ Each MR exchange route
iInformation with

¥ Tree Discovery
Protocol (TDP, *1)
control default route

¥ NINA (*2) adv Mobile
Network Prebx (MNP)

*1 draft-thubert-tree-discovery-06
- ’ | *2 draft-thubert-nina-02 WIDE
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Problem of Nested NEM(

Payload

Payload

Multiple
Encapsulation

Multiple Encapsulation Redundant Path
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MANEMO(cont.d)

::/0 via HAl-tunne
MR I:: connected
MR2:: via MRI::MR2
MR3::via MRI::MR3

NINA
/0 via MR M 3 /0 via MR
MR2:: connected MR3:: connected

Single
Encapsulation PH

(MNN) |

Reduce the number of Encapsulation Remove the redundant Path
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Implementation Overvie!

Tunn ptimization Contol

TD/NINA
Routing Potocol A

Userspace
Mobility Sockt Routing Sockt ) 0%0

S22
Ngmm?

Kernel-spac\germey

Binding Routing ¢
Cache LOOkU Table

Development
P [—J Target

‘ Eth

¥ Developed under NetBSD-current(4.99.x)

1 ’ ¥ TD and NINA is developed as extension of zebra WIDE
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Experiment Target

¥ To compare the routing protocol efPciency
In real experiments

¥ Optimized Link State Routing protocol
(OLSR) (olsrd.org)

¥Tree Discovery/NINA (our implementatior

¥Same equipment/Same movement betwe
protocols
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Experiments Overviev

S
Router *

¥ Assume MR move with m—|8°2°” AP
several rescue worker ,
(Group Movement) MR

MR2~ ~ MR5

¥ MR use TDP/NINA or — —

OLSR as routing protocc MR3 ~ NN3

/——
~
~

¥ Measure the overhead o~ \

control packet MNNT MNN2 |
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Experiments Overviev

¥ Assume MR move with
several rescue worker
(Group Movement) MNN ; mmz\

\ IR

¥ MR use TDP/NINA or N

OLSR as routing protocc MR3“
gp
¥ Measure the overhead ©
control packet
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Testbed Setup(1 Tree
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Results(TDP/NINA)
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Result(OLSR)

3000 mean. 1240.2 logical QLSR after movement
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Logical Overhead

" logical TD/NINA, Nypye= - ¥ Density of nodes |
_ logical OLSR, Nypyors=3 . low (== #MPRs
1e+07 _ |OgiC8.| OLSR, Nmprs=(n-2) 1 (MUItI—POInt
16+06 | : Relays) is high),

| | overhead would b
100000 | ; high

1e+08 ¢

10000 | ¥ If MR is used as

1000 | | extension of signa
| | range, TDP/NINA
0 100 performs well in
Number of nodes[n] control cost
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Conclusion

¥ MANEMO implementation works well in
experiments

¥ If rescue vehicle forms low density topolo
control cost of TDP/NINA is lower than
OLSR
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Future Work

¥ More comparison metric
¥ Node density vs Convergence speed
¥ Movement model with realistic scenario

¥e.g. Disaster Area (DA) movement
model

¥ Should be exactly same comparison (son
differences in current experiments)
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End
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Overview of TDP/NINA

¥ Extension of Neighbor Wireless Network
Discovery Protocol

¥ Tree Discovery (TD)
protocol make tree
formation in MRs

¥ Based on RA message

¥ Each MNP be provided by
NINA

¥ Based on NA message
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Logical Overhead EQ

Pn

PT Ppacket Size of NINA/TD Whdp = Wndpl + Whape

| v, I Interval Timer of NINA/TD
N¢ # of child node in node £ ( Pr/I7)N + ( Py /In) Z (N, +1)+

Lo is the depth before movement i=1
L1 is the depth after movement PyLoN_.; + PyLyN,;

Py, Prc, Pan Packet Size of Hello, TC, HNA
I, Ito, Ign Interval Timer of Hello, TC, HNA

Woisr = Whelto* Wre + WhnA
= (Pr /1) Nnodes *
((Prc/Irc)Nmpr) Nmpr +

((Pen/IaN)Nnodes) Nmpr
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